Influences of photoperiod on sexual behaviour, neuroendocrine steroid receptors and adenohypophysial hormone secretion and gene expression in female golden hamsters.
Exposure to short daylengths arrests the oestrous cycle, provokes daily gonadotrophin surges and reduces the ability of exogenous oestradiol to trigger behavioural receptivity in golden hamsters. In order to examine neuroendocrine effects of photoperiod which might underlie these responses, ovariectomized hamsters were maintained under long or short photoperiods for 54 days before treatment with cholesterol or various doses of oestradiol-17 beta. Short days reduced the ability of low doses of oestrogen to prime hamsters for the induction of oestrus by progesterone. Upon repetition of oestrogen priming 2 weeks later, photoperiod was without significant influence on the concentrations of nuclear oestrogen receptors or cytosolic progestin receptors in a block of tissue containing the hypothalamus and preoptic area. Oestradiol treatment provoked significant increases in serum concentrations of LH and prolactin in the afternoon, but photoperiod did not alter the positive-feedback efficacy of this gonadal steroid hormone. Adenohypophysial LH-beta subunit and prolactin mRNAs were suppressed by short days in ovariectomized hamsters not treated with oestradiol. Oestradiol decreased expression of the LH-beta subunit gene in both stimulatory and inhibitory photoperiods, but increased prolactin mRNA abundance in both long and short days. Photoperiod therefore exerts pronounced steroid-independent effects on phasic LH and prolactin secretion, but regulation of adenohypophysial abundance of LH-beta subunit and prolactin mRNAs by oestradiol is not markedly influenced by daylength. Photoperiodic regulation of the priming effects of oestradiol on behavioural receptivity may result from modulation of events occurring subsequent to steroid-receptor interactions, or involve changes in receptor populations not detectable by the present methods.